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(54) METHOD FOR RECORDING INFORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate discovery 
of a data alteration to a write-once recording medium 
through an alternate process by providing a first 
information-recording area, a second 
information-recording area and an alternate 
information-recording area and recording an 

information indicating that an overwrite information of A 141 

information of the first information-recording area is 
recorded to the second information-recording area to 
the alternate information-recording area. K 
SOLUTION: A data-recording part 14 of an optical 1431. 
card has a data-recording area 141 , a 
data-alternating area 142 and an alternate 
information-recording area 143. When data cannot 
be written to a sector 1411 of an address A due to a 
failure, or recorded information is overwritten to a 
sector 1412 of an address B, the data are recorded 
to substitution sectors 1421 , 1422 of addresses A', 

B\ and a reason for the alternation of the addresses A and A 1 , namely, 'failure' and a 
reason for the alternation of the addresses B and B', i.e., 'overwrite' are written to 
recording sectors 1431 , 1432 of addresses A", B", respectively. Accordingly, a possibility 
of alteration of data at an alternate process of overwriting can be detected. 
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tzffiTtz smm» k ts#E 4 ib »-r s bb tc . 

NIBSr 1 (Dtt$Sia§i«li?£©ff#B(Z)±**tf?6^lulBm2 

«E«««tCt2»-r ^Ci^^gJi^ SWftEA^tt. 10 
[ 2 ] bJIB^ 1 OflMBEI»««^©ilMB©l BS 
&C^flfe L/T v ft t> n *C fluEiS 2 (Omit ZmW&fc RIDtSf 

So 

-f h ytf*RE«ra«**ru miifir ^ f y«« 

^rlB^-r^^tc. KficSB»Sr*<DX«««0iB««S:ir 

etwi^fu flwaawHWcEtt-r * c £ 

£I*3RJB 1 £ t* 2 EttcotW RE»#£. 20 
BKC. *CE>ft«3TO»S*ifcl»jSTBK:Eafcar*f s ■* u 

* f «;©E«aK:E«fcract*4*«ir*i»*aii * 

[0 00 1 ] 

[0 00 2] 30 

*R©E»* F#- F©**S©** 

-F3&5jE<J|l6tir^i. #*-Ftt* 2/-F— ft* ft: 

-r * w n % mm m& r & t> © t u x a a s n r ^ 5 . 

[0 00 3] iC5-C k C<Dcfc5&:&#- FQ<fc5fciI 
ESE»«ftt*, *4iIEE»l,Tl> <Ci tipJt^ 

*KS14©ft:*3fefWI*fT -*T. MciflbJbto- F#S 40 
[0 00 4] CCDStt&ygfrU*. *t<2«»*0 k * 

^-*#E»T?*fefrofc«^K, ftmo-fe^^tc*r 

i'CCDE^-fe^^^Cg<-<^7 r -^^<i:'CCD-fe^ 
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[0 0 0 5 ] B15tt, CCDJ: ^ Fr©3t«Jfi 
*E«-r-5f r -^E»««K SRf-^^t^f 
«I^3^Wbr^5. 

[0 0 0 6 ]^Ut, ^ts f'-^EflMRWlOTFU 
>^X©E»-b^^ 1 0 l^l^-^^^iL^^iL/ci 

c^>, ft-fe^* l 0 l WiflaD5aB«:J:0»*ii*'Cff 

K§A-fe^^2 0 lie ^-^^ria^-T^^i fete, 
1ff*RE»««3 ©T F U^X ' ' CC^fttf $S3 0 1 ^rfB 

i; 7 ) =lKf- ^IB^M^ 1 O^RtcT F U ^ 

X<br : -^^$Il€g2CDSf^ i cT KUXX ' «^tlB 
^^n-S> 0 RHKCl/T, ^-drEaWWlOTFU^Y 
©E«»*©E»-fe ^^102 CCgiJ©««*»#iafe ^ 
i-rS»-&, r r -^3Sf^««2CT)TFUXY'CDf^#^ 
•fe^7^2 0 2K|frLl^-£*iaSST&i: tfctC, ^ft 
«fRfK»««3CDT FUXY ' ' lCjfcflCf»«3 0 2^E 

2 tc r- ^ f a#^ 1 O^ftTuT F U X Y i -r- ^ ^ft 
««2©3EfMtr F Y * *sffi^TESSti4o 

[0007] co-rsciccjcoT. mmcyrjfrz 

fttirtrzm^, «»©5«^ift*HiEr# ttii c £ £ 

[0 0 0 8 ] 

to. «^&^**^8E»*#SC<b*s»Ll» 0 -tlx 
t>%, m*<D&1MCWLX* &K7€t£.Kft<DT FL/X 
^^CiKtW WAtf, S!f^E©E»-fe^tS?0 

m#>tefritcm^ TFUXXrBi^rE»H2 
^^101 (DrtStflE L < Scto^^ o fccfc ^ ^it^, C 
(Z>T FUXX&U2, txbfci-^-^^EISSti-Cli/c© 
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m 1 6 tc^-r s n = i o^tf hmmt 

[0 00 9] COCilt W*K. TFUXY©-fe?£ 

1 0 2f-^f§^*C7 KU^Y ' ©tt«F**fe** 

2 0 2«c5tt»lLfca, S©T FU*Y©EiiHz** 

ct 9 fc* n « % m\±.T K^X ~C©£ft i HI D ± 5 

[ooio] c©s£^ nmtc&m?z>i%&, m\±.m 

[0 0 1 1 3 C©<fc5tt£]»««^B**ffl& 

i!fB©#£ pJ#£(c L/ r 7 r ;i/fiS*^ 5 c <t 6 

[0012] ±K*«te«#T&3ftfcfc<D 
[0013] 30 

m 1 oymmmmm ccomi <ommmmm t im 
mRtmmmmmfc k»-t 4 £ 5 k l x ^ 4 „ 

[0014] l»*3S 2 Btt<9ft93l£. BMBS 1 EKtt:** 40 

ucci ^a-rtts^r fi&ia&ftfSfei BtMWcBftr 4 

[0015] ni^g 3 Ett®»91K. WfeSfl 1 £ fcw 2 

4a so 
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[0016] W#3I4Ktt©#&ljl3B\ KI«3R 1 £fcfc*2 
E4S tc*$ I > T , WB3JE«f» *BB»««iClf *R*IB»f 4 

[0017] c©*S*. fBsjas i i3i8©^BJtCcfcn«, 
ftlt*SIB^^^fB®Sti/c35KtffB^6ggOC*D4C 

t^r#4o 

[0018] W#^2E«©5693teJ:fttf . ^RMSI^ 

3&»**SfOIS*« rj^Rj r&4t£££ftfi$EtB£§£l 

WcBNfc £ tifcftRWf &C*0 4 C i WX * 4 o 
©E»Je*tc*IH*^i*4Ci3&sr#4(D"C, 

*RC!>E»*^*^*rXB<!:«o)^f r -^5S[^*SS 
K:ttHJ-r*Clife"C#*. i»3R«4E«©»IB«:J:*i 

BWOI3E«©*WJ:f) fc Zhlcr<<U?h V£$t 
f*tfM8©ffiH*SfBCc»i C i 4o 
[0019] 

^i^HJT4o 

<* 1 <D**©JgJB) SI ( a ) ( b ) B, *^BJtca 
ffl3ti4i&ESE»Jfift"C*43fc*- K©««S«fiE*^ 
ltl^ 0 C©»*. 5fe*-Fl l« v 

CC*fO, F7 * *##*E»f£ I DSP1 3 Lt-Z* 
SSHtSf-^EttSl 4 4*fiSUt^5. Sfc, F5 
1 2tt, ma (b) tc^*TJ:^tcy/-f Kb*?* 1 

[ 0 0 2 0 3 B 2 tt, K 1 1 ©7 s - £fe§SSB 1 4 

47 r -^ES^«l 4 1 , 3£tt^~££fE£rr4^-£ 
1 4 2 *<fcC«rtfll«*E»T43tft»*BE» 

mi 4 3**or^*. 

[0 02 1] C©t|^ v 3Em»«i^«« 1 4 3 tCW, 

««*r Fuxte<t^«a4**n^niB^TOcu 

3^ttt»*£»f* - ^* W O r \i> 4 o 
[0 0 2 2 ] c©<fc^tc«^JE3tifc3l&^-KK:te^-C, 
C^S, ^-jfEMWWl 4 1CDT FUXA©E»-fe^* 

1411 K.T-zzmtihb'it btctcz, m^?* 

14 1 l#i(*©^BK:j:0»»ii*'CSJS:frofc4-r 
4i, x^^^ft^l 4 2©T Fl/XA ' ©RS^-fe 

^ $ 1 4 2 i dc-r- ztimrz tt^c. Rixmm 
mmm 1 4 3©r f i/xa ' * tc^tsfg 1 4 3 1 *e 

$i-T4 0 C©»^, 3tm»«iLr. ^3tC^-rS£R1f 
mMT-^)V<0 SNMK, ^ E»M« 1 4 1 © 
^tcT FL/XA, f^-^^WI^l 4 2 ©3£ft7feT F 

ix^A ' fccfctfjfcftffi* r^ps j ^-€-n^niB^-r4o 
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[0 02 3]^LT, T-Z&mmi 4 1OTF 
UXB<JDiBi*»#©K«H2#* 1 4 1 2CCg«<DW*B*» 

B ' Oftg3.-fe££ 1 4 2 2tC#fOl>7 s --£*ffl»*3'* 

tifcK, itixmmmmmi ascot fmb ' 'k 

S^tWBl 43 2*B»-T4. C©«^«>. £ttff$E<t 
U T . H 3 CC^ T£«;ffWR 8E» - 7MD S N = 2 fC 
tt, -r- £iB»«I« 1 4 1 cd^RtuT KUXB, 

1 4 2 O^ttSfer F B ' fc^O'^ftli 

r±#£j ^^^tiiant^. 10 

[0024] ^(SCCjKft±&Cl2»SnS3fc«a* 

lt«sot\ 3fe#- FfceB»3ftri>s««©gjRtt 

T F UXBO-fe* £ 1 4 1 2 
^-^•SJftATT KUXB ' (DfmZ-teZ* 1 4 2 
2fc£ft®HLfcfiL 5n©T Fb^BCDiaS*^* 1 4 20 

l 2*«»*©^raW0f s -**K*Hl*tt^J:9 

feofcan, £ftif«*>6-iz^# i 4 i 2«, r± 
r*>. s«56T Ku^tcsBiftsnrciS^-^tXf^jfe 

fitK-C*-5cr)"C, ±g#0£ftffi&Ol&0^-#&;*^ 30 

i&ic&mzti&yt*?- f 1 1 o^-^fBtaw 1 4rosi 
*ib»««i4 k 

«1 4 2*J:VR««**IB»r*3if«l»RIB»«« 1 
4 3<Dmc, ?4 \st F U8B»««1 4 4 

[0 02 5] t &ftHHR8B«ffitt 1 4 3 fctt, 

ms (a) ^-r^yr^sN, fi^x, 40 
mtfcr f uxfci^f^as^^ti-eniBSWfiBocb 

ft»«i4 4{c», las (b) &c^-r^i/r^##s 
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[002 6] LfrUX. C<OX^tl%iJ- F 1 1 ttfrO 

7 s - jrlBMMtt 1 4 1 COT F AOiBSHs ££141 

[0 02 7 ] CCt, IEL<S*i£#fttf, »1MtW¥£ 
L"C, ^f^'6 0 3T, U^F UIB»««1 4 4 

Xf ^7*6 02 T\ IB»-te£ * 14 11 rt*«#©fcffiK: 
<fc5#*ii*r*&^iWBf3*i4i. ^6 0 4 
T\ ^-irSEftWBl 4 20DT FUXA ' Oft§F*.*te£ 
£1 4 2 HCf^-^OSSrik&fctT 5„ -eur, Xf-; 
7'6 05t, JEO< ^-^sWtSiiabfc^WIR-r*- c 

^f^7'6 0 4^or, ^-zittfMmi izcomte 

[0 0 2 8 ] Xf^6 0 5t. JE0<f ff -*^»*ii 

1BMME 1 4 3 OT F bXA ' ' K£ttt#$K 14 3 1* 
IB»-r*. COi§^ icRtimtLr. 0 5 (a) CCS 
T 3fcm»#B3^ f— >OUD S N = HU2 v 7* - 2 8BA3R 
«1 4 1 OSf^Tur FUXA, f-^g*14 2(D 

[002 9]^X^r, 77'60 3"C, f^l/^MJ 
E»««l 4 4 Or FU*A * ' ' dC^^c \s>?Y UlffN 
144 l*B»Ur«Hl*IIT"r4. COiS^ 
^ F imfR^OT. ^5 (b) tc^f F UtS*fi 

iBift^- ^;uosn= 7 7 -(WiLt77>( 

to^i^i, 05 (a) tt^fefcr, (b) OS 
N=2tCtt, 7 7 ^^i0t7 7-f;l/2S, ^^c, 35 

m*«*u-cc»&^©r, ft«ft«iLt:«, sn=i 

[0 0 3 0 ]-*, KtcSa-r-S^T^^ifC^-^CD 

CO^, Xf>;7'70 1^ -^-*IBift««l 4 1 O 
r F L/X B CDlB»Sr*CDIB»-fe ^ df 1 4 1 2 KJ3fl©t#*8 
*»#ii«>^irs»^ -r-^IEft^l 4 2 or F 
UXB ' Of^x.-tz££ 1 4 2 20C»fLl*7 r -*O»* 

[0 0 3 1 ] ccr, iE0<«*ii*n«, xf ^7*7 
03"C, S!«;««IB«ft«« 1 4 3 or F B ' ' ^ 
1 4 3 2 CO*§£\ SRfSfRi L 
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H5 (a) ItCTn-fitRmmMT- :/;KDSN=2 
3iftffl« 1 4 2 ©3tft5fer F B ' tf£ttffi* 

[0 03 2]*^ Xf?^7 04t. f -rU^h'J 
EMMW 1 4 4 07 F UXB ' ' ' Ccfw U * F 'Jfll « 

1 44 2*fig«LTffiS***T"r5. C0«^ f-fb 
* F yflttRiOT, ^5 (b) CC^Tt^ U£ F 

2 J % r B J £fEf§U Xft««»tL/r 10 

[0 03 3 ] c com&s ? r 4 fr±<D?*- *<D±.m% 

Fb*B2 ©lB»af*©»B»-fe^^CC-o^-r % EIHStCglJ 

\ B2 ' (BSWf) <D&im%.te? 

Z ffi h C >-T-~ Z <Dm % t f 5 cfc 5 K ft & o 
[003 4] ^-LT. C®«^ £ftff$E£bT, E5 

( a ) ccTp-r XftWffiK&T— S N = 3 &C 7 s 20 
-#BEt*fiW* 1 4 1 coSRtuT F b* Bl % r- Z&R 
mmi 4 2©5Sf^5feT FUXBl ' fcj:l>*£ftffl* l"JL 
S£j *IB«U SN = 4CCH\ ^-SKIiMBJjU 4 1 
0xft7G7 Fb*B2 v 7^-*XttfiS«l 4 2©3E«;jfe 

144CD15 (b) CC^VTtv h >Jft«IB»f*-^ 
jK0SN = 4*cW:* 7y<{>u& \?y4)V2\ v BBJ&T 
FU* r B J &BB»U SEm»«»<tLr fc EH$K:2fli 
©fc^teO^TXttAMtfr r>tcZ£frh* SN=4 30 
77^^« r^ T ^;U2j . HB&7FU* r B J * 

2*tx.fc r 4 J ^rfB^-T^o 

[0 03 5] ft&\ CCTOf^l/i'h'JUStt, Sir 

ft (, »S J© fiWB *c 3£ft«iffi-r S<t^tcL,rfcJ:l». C <D 
[0 03 6 ] % AIC X {siBEfrgemS tift? r -Y JKDffi&CD 
*^F110H5 (a) ( b ) &C^3ctt1ffffiS2®:r 

<&tti£ft, cti^iiUD^-^u^ia^bfti^^eyi 

tCfp^R 2 ft T 0 t> <D t T £ . 
[003 7] C0»e>, 2R©KJE*«^fc7r «Y 
^2<Z)lKB(D^Jgitf*CD7T^Jl/2 4 Tftt>^SN = 

?7U-t,cl6^X, SOT* ?^80ir, f^^ 
F yflWREflk^- ^0SN- lJiiP^coUT, 7 7 ^ 

;1/2<Dtw ^ yx>F y**feSri*£. 50 
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[0 0 3 8 ] ^Lt, *7^:/8 0 2t, *t*<fc*r £fe 
0#jl^ofcfr*4WU **f*6ft(r»»&B, i7 

T\ i?^3 (C 7 7 ^ 2 O S N i f - ^ 0 A ^ 
3 m . 8S«T KU^*BK»-r*. C©» 

SNtbr, SN = 2Wm. S^c, C<Dt% 

4, &-te££OlBfir FU^*B-Bl -B2 -B3 t 

LTt>&„ ch^o^-^o^^stei^ieer fux 

[0 0 3 9]^t, ^f77'8 04"C 1 SN=30f 
a\s$ V U ji> F y 0. Sft»*«n *K»-r 
£«, CCtli, 5fti«anil^ n = 2^f#T 

^hU, Xf-^806t, 7 7 ^^20i (=1)0 
•fe££07 FbX 1 ^ft^ft-Cl^^flBrT^ (C 
CDfflKtt, ^1ff$E-r-^0 S N ^ 2 OlBfflrtf *>ft 

[0 04 0] CCt, i = 10t^^0^^^7 FUX 

7FU^0 1 '*Kf#L/, ^f77'8 08t, Sf^feT 
FU^l ' (7>fe*££PI£-r£o ^fc, 3Kft$tiTl»ft 

^^B4t5o fur, c0<i:^ftiJbff^, xtv? 

8 0 9T\ i =m+ 1 ^tH*T^^t? % Xt? 78 1 0 
i *+ 1 bft#*fc«9KTJ:5tettS. C0»6, 
i = 1 T\ 1 = Br«, B«B ' tc£tt3ftrt>S<D 
t, l=B'0-fe^^^Ml, i=2, 3tcoi,irfe 
PSIOC, BittBi 'CC, B2 ttB2 ' fc**ve*i5£tt 
SftTl^Or, 1=B1 \ 1=B2 

4L k fir, i=4r\ i = B3 SK^ftr^ft 

l^OT, 1 =B3 0-fe^^^^0^^H^f ^cfc^^Cft 
^> 0 C08S, 7 7 -{^2ilt^ B'-Bl-B2 

[0041] xmt^-ofc^- #*^tiwa-r 

(b ) ^CTnT-r^ Ui> F yWHE^-^i/^tWCCKo 

T7 7^H^«S^!SB§t^ C0^07 7 

^;Htt, ill 0tc^-TJ:5K:S.-fe^*©iB»T FbX 
*A-A1 ~A2 - A3 <hVClr>*. C ft 6013^7 F 

fc, £ftft«OB^tHK« h ( = 4) i^^> 0 
[0 042] ^f, Xf^7"90 TjUZbVm 
ttEHf"-^©7 7>f;H0x>F 'J*SN= HCcfc 
0 <ft*"f£„ ^ir v ^^902^ 

0W^ o /d^sifb ft#a>6ftii»*tt % 17 

<dt\ xf ^7'9 0 3r\ lWcif^o/c7 7-{;n 

> F J: 0 f 5 - ^ 0lB$Sr FW, S!«;flWR»n ^ 
C0Ji^, ft«t«««ntt. lt^ 0 *U 
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r v Xf^7*9 0 4-C % )l~~y'g.%Li £ i = n+ 1 ( = 
2) GC-te? FU Xf^'905*C, i >YiXfohfr%: 

i = 2 tCJt UT3£rtEI»©«» h ft 4 £n?, i > 
h 3&SJSESL#-f , X^v ^9 0 6 tea*. CC-CSN=h 
tCtt**T, Xf^7'907ri = i + 1 L/tt#6, £ 
ftHWRfc ^ t ;l/ 1 <DT F U*#IB»S*iT^6:fe;fc*( 
UtT*. C<Z>*§£\ SN=h ( = 4) tCttiSS-Cfc. 5£ 

Xf';7*905t, i >h^fi3tuL/tH#^"C, 7 7 10 

[0 04 3 ] yctc, ill ( a ) ICjjk^J: *> tC^KWffi 
fdif-^WSN- HC, T*- £ffiS§*f * 1 4 

UXAl ''*J:tfS£tt«S r«B j «E»U SN-2 
fie, ^-^lESISWU 4 1 (D^iXTtT KUXA2 , 

1 4 2 ©SEfiBfcT F U X A 2 ' J: tfjfcttH 

a r^RSj £ia^u ttc mil (b) (cstf^u 
* h ywaiaufc-f— ^i/©sn= ice 

r 4 Jll J . BM&T F TAJ , £tt1#*B»! r 2 j * 20 

«ri = n + 1 ( = 3) tc-fe^ FU Xf-;7'90 5t, 
i>hTft4*t*IRT5*J, F 'JtMRIBlS?- 

-zfMZ. i = 2 0c*fLT^r >f ^ 1 ©£f^»©«:» 
hft2tx(DX. i >h^SL, 7t-OHH:jE 

S<t«ef£*l£o 30 
[0 04 4] Ir**, HI 2 (a) fc^Vr «fc 5 

tcSSftW*ia»"f — rOV© S N = 1 fc , r- ^EftSIiS 
1 4 KDtmjtT Kl/XAl , f-^ft««14 20 

u Bi2 (b ) tc^-r^ u^h y««SB»f-^i/ 

©SN= HC. 7r^^« ^7^HJ > ga*&TFU 
X r A J , £ftf**» r l j *f5»LT^5#»ftfa6, 

s 6 k±» * tc j; 4 £ v^m&%M ti&^x RKtm & . 

012 (a) CCjS-i-J:5tC35l«««IE»^-^ 
QS N= 2 CC, r-^fB»^ 1 4 1 <D$tft7cT b>X 40 
A2 % F-Z&imMl 42©£tt5fcT KUXA2 'te 
A^RaStcttO© r^fij £:iE»LfcJ:5fc«£, 
C<D*S^4>±i£l/fciEIStCL/r, Xf^903t, 
tWWo/c7 7 >f;M©x>F Ucfc^^-^OsB 

tB8»ntt. n=l"C&^> 0 ■€* UT, Xf^'9 04 

i £ i = n + 1 (= 2 ) frc-te ? FU X 

* F y««iE«f— i =2^*fur7T>f^i 
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f-;7'9 0 6 tcii&, CC"CSN = htctc4*T, 

9 :/9 0 7 r i = i + 1 htiifih. StWMffliC? r<i)\> 

i<dt Yuxtiim£ztix\<^fr*mmrz>* com 

SN = h(=2)r, Sf^flWBfc 7 r ^ ;n or F 

i/X3&se«shri^or. xf ^90 sccx*. £ 
«©ffii^ffi^<fcSfecD3CP*^jK*rs. c©»&> ^ 

PBKiiSEtttcflD-e, xf^7'9 09r, ^Biftoyt 

cc r ^ u * f u w«EmiwceA > r & c t &-c z & o 
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